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In a recent Letter [1], Dong et al. have observed a
T 1.5 dependence of resistivity ρ in KFe2As2 at the upper
critical field Bc2 = 5 T parallel to the c axis and have
suggested the existence of a field-induced quantum crit-
ical point (QCP) at Bc2. The value of Bc2 = 5 T was
determined from the onset of a resistive transition. It is
much higher than a perviously reported value of Bc2 =
1.25 T [2], which was determined from a midpoint. The
origin of the large difference in Bc2 can be attributed to
broad transitions (see the inset of Fig. 1 of Ref. 1, the
ρ(T ) curve at zero field shows the onset at 4.8 K and
zero resistivity at 2.5 K), which indicate distribution of
the transition temperature and Bc2 due to inhomogene-
ity in the sample. Since the observed exponent 1.5 is
some kind of average over the inhomogeneous sample, it
is questionable to relate it to a QCP. To clarify this, let us
assume that some portion of a sample becomes quantum
critical at Bc2 = 5 T and that ρ in that portion varies as
T 1.5. Since Bc2 for the rest of the sample is below 5 T,
the rest is in the Fermi liquid regime and exhibits a T 2
dependence of ρ. Then, one can not expect ρ measured
across the sample varies as T 1.5.
We substantiate below the argument against the pro-
posed QCP, mentioning data obtained for high-quality
single crystals with resistivity ratios of up to ∼600, which
exhibit de Haas-van Alphen (dHvA) oscillations [3].
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FIG. 1: (color online). AC magnetic susceptibility at T < 0.1
K and field derivative of magnetic torque at T = 0.04 K for
nearly B ‖ c. Bc2 is approximately marked.
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FIG. 2: (color online). dHvA oscillations for B ‖ c at T
= 0.04 K. The magnet power supply exhibits a small output
current jump at B = 4.72 T, which disturbs dHvA oscillations
as indicated by the vertical grey line.
Figure 1 shows magnetic susceptibility and torque
measured near B ‖ c. It indicates that Bc2 for B ‖ c
is roughly 1.6 T. At the field of the claimed Bc2 of 5 T,
the bulk of KFe2As2 is situated far away from Bc2.
We show dHvA oscillations of KFe2As2 in a field range
near the proposed QCP (B = 5 T) in Fig. 2. dHvA os-
cillations are clearly observed from above the proposed
QCP to below it with no anomaly. The existence of dHvA
oscillations is usually regarded as a sign of a Fermi liquid.
(Since Dong et al. show a T 1.5 dependence at B = 3 T
for a new sample in the Reply [4], we show data down
to 3 T in Ref. 5) In Ref. 3, we have examined the field
dependence of effective masses m∗’s for quasiparticles on
two sheets of the Fermi surface; m∗’s are constant in the
investigated field range 7 < B < 17.65 T within the er-
rors of ±6–10% for one sheet and ±3% for the other.
This contrasts sharply with the two-fold increase in the
coefficient A of the T 2 term of ρ from 14.5 to 6 T to-
ward the proposed QCP reported in Ref. 1. The lat-
ter corresponds to ∼40% increase in m∗, assuming that
A ∼ (m∗)2 as usual.
In summary, the observation of a T 1.5 dependence of ρ
in the sample showing broad resistive transitions does not
constitute evidence for a QCP, and recent dHvA results
do not support the proposed QCP.
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Fig. (a) dHvA oscillation in KFe2As2 at T = 0.04 K for B ‖ c down to B = 3 T. (b) Fourier transform (in 1/B) for a field
range 3 T < B < 3.15 T (not 3.5 T). Four dHvA frequencies, ǫl, ǫh, αl, and αh, are clearly resolved even for this very low
field region.
